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Introduction
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Introduction
(Continued)
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Finite Element Model Details
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Finite Element Model Details 
(Continued)

Case: Graphite‐epoxy motor case, 
quasi‐isotropic, linear elastic

Insulation: EPDM, temperature‐
dependent linear elastic

Grain: HTPB, temperature‐
dependent linear elastic
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Results and Discussion
Contour Plots



77

Distribution A: Approved for public release; distribution unlimited. Public Affairs Clearance Number 12225

Results and Discussion
Case-Wall Radial Stresses

Stresses along case wall 
are affected at regions 
remote from debond.
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Results and Discussion
Differential Method

•Looking at the difference 
among the (four) sensor 
readings at “least‐optimal” 
location gives conservative 
prediction of detectability.

•Compare reading at “least‐
optimal” location with sensor 
accuracy (10 kPa or less)
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Results and Discussion
Differential Method
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Results and Discussion
Baseline Method
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Results and Discussion
Effect of Test Temperature
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Results and Discussion
Effects of Sensor Failure

Four‐sensor system with one failure:
Stress difference at “least‐optimal” 
location = 14.4 kPa

Three‐sensor system with one failure:
Stress difference at “least‐optimal” 
location = 0.2 kPa
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Results and Discussion
Probability of Detection
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Results and Discussion
Estimation of Total Debond Angle
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Conclusions

• FEA analysis shows that debonds can be detected 
with pressure sensors at the case wall. Methodology 
is described, including:

– Differential and baseline methods

– Effects of test temperature

– Effects of sensor failure

– Probability of detection

– Method to estimate debond size


